The techniques for fabricating thin self-supporting epitaxial films for dE/dx detectors have been studied. Detectors having thicknesses between 1 and 4 pm with areas of 12.5 mm have been fabricated and tested. The response of the detectors has been studied with alpha particles, oxygen ions, and fission fragments.
I. Introduction
The use of epitaxial material to produce thin (4.6 um) epitaxial silicon Schottky barrier (ESSB) de- tectors has been demonstrated in the works of J. P. Ponpon ing injection at the front or rear contact or both.
In the fabrication of these detectors no special precautions were taken to avoid this problem.
na the Figure 8 is the fission fragment spectrum observed Ls used with the 0.71 pm detector. The absolute charge collect-;ystem ed for the fission fragments as a function of the total voltage across the detector is shown in Fig. 9 cThickness measured by the alpha response of the ESSB detector itself.
The alpha thickness measurements indicate that the electroetch technique is able to produce films uniform to 50.16 pm over areas of 12.5 mm2
Our particular electrode geometry makes the detector sensitive not only in the thinned region but also in the region over the substrate under the evaporated connecting gold contact. Figure 4 shows the alpha response of detector 40-1 in this region. The signal is 3.9 times larger than in the thinned region indicating that charge is being collected from the substrate.
The detectors were also checked with 45 MeV 160 ions scattered from a self-supporting gold target (40 11gm/cm2) using the Van 
de Graaff accelerator at Los
Alamos Scientific Laboratory. Figure 5 shows the spectrum observed with detector 26-4. The broad tail on the low energy side of the peak and the sharp cutoff at 2.5 MeV are due to channeling. In support of this interpretation, Fig. 6 is the spectrum obtained when the same detector was tilted -10°from the normal. Absolute charge measurements indicate that the effective thickness of detector 26-4 is 4.31±0.1 im and detector 40-1 is 2.71±0.1 pm. These results are in good agreement with the alpha particle data. Figure 7 is the spectrum obtained with an uncollimated 1 pm detector and 52 MeV 160 ions. This response is due primarily to the large area sensitive region over the substrate and not the much smaller area of the thinned detector. The peak is 2.8 times larger than that expected for a 1 pm thick sensitive region. This type of measurement provides an added control on the quality of the epitaxial material and the Figure 10 is the resistivity depth profile for the 1 pm material indicating that the epitaxial material is not of uniform resistivity over its thickness. The ambiguities in our knowledge of the charge transport and the uncertainty in the energy loss calculations for fission fragments makes it difficult to determine a thickness of the insensitive region. Table III Response of the same detector as in Fig. 5 but tilted -10°from normal to eliminate channeling. 
